Dicarboxylate transport across the inner membrane of the chloroplast envelope.
The uptake of radioactively labeled dicarboxylates into the sorbitol-impermeable 3H2O space (the space surrounded by the inner envelope membrane) of spinach chloroplasts has been studied by means of silicone layer filtering centrifugation. 1. Malate, aspartate and a number of other dicarboxylates are rapidly transported across the envelope leading to an accumulation in the chloroplasts. This uptake proceeds mainly by a counterexchange with the dicarboxylates present there. 2. The dicarboxylate transport shows saturation characteristics allowing the determination of Km and V. 3. All dicarboxylates transported act as competitive inhibitors of the transport. 4. The activation energy of the transport as determined from the temperature dependency is evaluated to be 7 kcal/mol. 5. The rate of dicarboxylate transport is influenced by illumination, the countertransported molecules and the pH in the medium. These changes effect the transport velocity, whereas the corresponding Km values are not altered. 6. It is discussed whether there is more than one carrier involved in dicarboxylate transport in spinach chloroplasts.